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Summary
Background and purpose: The prevalence rate of epilepsy in India ranges between
4.15 and 7.03 per 1000 population. In the developing countries, themajor problems of
epilepsy are lying in the treatment gap and discontinuation of treatment due to
various adverse socio-economic factors. The objective of this study was to evaluate
the rate of discontinuation of epilepsy treatment and its related socio-economic
factors responsible for discontinuation.
Material and methods: Among 1450 patients with epilepsy who were recurrently
followed up at an intervals of 2 months from 05 January to 06 January; 620 patients
discontinued their treatment. Among them 88.7% patient had breakthrough seizures
for more than in two occasions. Socio-economic factors in respect to the treatment
were evaluated during the follow-up period vis-a-vis income and expenditure,
unemployment status, negative attitude towards medical treatment, non-availability
of drugs locally, co-morbid psychiatric and other illnesses, polytherapy and socialillu-
sional thoughts about epilepsy.
Results: Discontinuation of epilepsy treatment was detected in 42.75% (n = 620) of
total patients resulting in recurrence of seizures. Reasons for discontinuation were
multiple in most of the cases. The discontinued group had an average annual cost of
treatment and income of Rs. 5500 ($110) and Rs. 12,800 ($256), respectively,* Corresponding author at: Jagatberh, Kalachand Tala, P.O. Sripally, Burdwan District, West Bengal 713103, India.
Tel.: +91 342 2647369.
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amounting to 40% of their total income being expended for the cost of the treatment,
while in continued group annual cost of treatment and income were Rs. 4500 ($ = 90)
and Rs. 24,400 ($ = 580) respectively amounting to only 18% of the total income
( p < 0.001) for the cost of treatment. Among the discontinued group, 90% of the
patients reported the cost factors, 29.09% due to the unemployment, 20% from the
frustration and despair, 20.09% due to non-availability of medicines locally, 17.27%
spiritual illusional thoughts about epilepsy, 10% for marital disharmony were the
causes for discontinuation of treatment. In the discontinued group, 10% got poly-
therapy against 9.03% in the continued group ( p > 0.01), co-morbid psychiatric
illnesses were observed in 4.54% against 3.25% in the continued group ( p > 0.10).
Conclusion: The study showed a significant number of patients (42.75%) discontinued
epilepsy treatment within 1 year due to poor knowledge regarding the problem of
discontinuation, cost and income disparity, unemployment, spiritual illusional
thoughts about epilepsy, frustration and mental impairment, lack of uniform avail-
ability of drugs in local market. To tide these shortcomings, uniform availability of
cheaper antiepileptic drugs with adequate information and communication regarding
the disease and upliftment of socio-economic status are to be ensured.
# 2007 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.Introduction
Epilepsy is an importantmedico-social problem in the
developing countries including India. The prevalence
rate of epilepsy in India varies between 4.15 and 7.03
per 1000 population.1 One of the noble global objec-
tives in the newmillennium is to bring all the patients
with epilepsy under coverage of treatment for effec-
tive seizure control. But still today two major
problems are existing in the field of epilepsy in the
developing countries including India are: (i) Treat-
ment gap, i.e. a large number of active epilepsy
patients are not getting treatment at all for seizure
control. (ii) A large number of patients with active
epilepsy discontinue the treatment due to several
socio-economic factors and suffer from seizures
repeatedly. These two problems are very much sig-
nificant in the field of epilepsy management in India
and other developing countries.
WHO has estimated that 80% of the patients with
the active epilepsy in the world receive inadequate
treatment or no treatment.2
So in the new millennium it should be a prime
duty all over the world to detect the causes and rate
of discontinuation of treatment and simultaneously
the treatment gap. The problems should be inti-
mated to the national and international levels so
that necessary measures can be adapted to reduce
the rate of discontinuation of epilepsy treatment
and also the treatment gap.
The aim of this prospective observational study
was to detect the causes of discontinuation of epi-
lepsy treatment and the treatment gap among the
patients in a semi urban community in India and to
highlight some remedial steps to reduce the rate of
discontinuation of treatment and thus for effective
seizure control also.sMaterials and methods
This prospective observational study was con-
ducted in the epilepsy clinic of Burdwan Medical
College and Hospital situated in the district town of
Burdwan in the Eastern part of India from January
2005 to January 2006. The total population in the
Burdwan District is 70,20,000 and the literacy rate
is 69.22% (amongmale = 77%, among female 59.6%).
Eighty percentage of the total population are
dependant upon agricultural work. The educational
status of the people are illiterate 30.78%, up to
primary standard 25%, up to secondary standard
25.11%, up to higher secondary level and above is
19.11%.
The average daily attendance of neurological
patients in the neurology clinic of the said institute
is 50—60, and among them 5—6 patients are epilep-
tic (10%).
After screening, every new patient was referred
to the epilepsy clinic for comprehensive epilepsy
care and follow-up.
All the new patients with epilepsy were regis-
tered in the epilepsy clinic with all modes of com-
munications including postal address and telephone
numbers (if available).
Types of epilepsy were diagnosed after proper
evaluation of history and clinical examinations,
neuro-imaging studies (either CT head or MRI brain),
EEG and required biochemical tests.
Socio-economic aspects of every patient were
searched and noted down in respect to the following
points: (i) educational level; (ii) average annual
income; (iii) employment status; (iv) marital sta-
tus; (v) spiritual Illusional ideas or thoughts about
epilepsy if present; (vi) co-morbid psychiatric ill-
ness; (vii) whether placed on polytherapy or mono
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frequency per week and treatment history. Every
patient was provided with a seizure diary for proper
management and follow-up.
In the next step, counseling was done with every
patient and their parents or accompanying rela-
tives before initiation of treatment and then reg-
ularly during follow-up period on the following
aspects: (i) to increase awareness on epilepsy;
(ii) need for proper continuation of therapy; (iii)
need for follow-up at regular intervals of time
for effective seizure control and to checkout the
adverse effects of drugs; (iv) importance on
regularity of treatment as epilepsy is a curable
disease.
From January 2005 to January 2006, 1450 new
patients with epilepsy in the Burdwan district were
evaluated clinically along with socio-economic
points mentioned above. Every patient was advised
to attend epilepsy clinic with the seizure diary at
monthly interval for first 3 months and then at 3
months intervals for comprehensive epilepsy care
and follow-up. If any patient failed to attend the
epilepsy clinic in scheduled time, communications
were done through postal address or telephone to
make sure of his attendance in the next epilepsy
clinic.
During the follow-up period, socio-economic fac-
tors were reassessed and analyzed in every patient
with addition of the followings points: (i) cost of
treatment per month (both direct and indirect); (ii)
any adverse effects of drugs; (iii) seizure recur-
rences; (iv) availability of drugs locally.
Those patients who had discontinued the treat-
ment were included in the discontinued group
(n = 620) and the reasons behind their discontinua-
tion were evaluated carefully and noted down.
Socio-economic factors related to discontinuation
of treatment were analyzed comparatively with the
continuing group (n = 830) to detect the rate of
discontinuation and the responsible socio-economic
factors leading to discontinuation.s
Table 1
Educational level Discontinued group = 620
Recurrence,
N = 550
Without recur
N = 70
Illiterate 65 15
Primary 85 15
Secondary 280 30
Above secondary 120 10
Total number of epilepsy patients registered (N) = 1450; male: 810
years; discontinued treatment within 1 year: n = 620; recurrence of
(11.3%); continued treatment: n = 830; non-recurrence of seizures:Statistical analysis
To test the association between literacy status and
recurrence or non-recurrence of seizures in both
continued and discontinued group of patients, Pear-
sonian frequency, x2-test was used and in rest of the
tables normal deviate test was performed to see the
significance. Mean and standard deviation of age in
male and female group of patients were also calcu-
lated.
In the group continuing the therapy, the two
attributes of educational level and recurrence of
seizures were significantly associated (X2 = 8.3043,
df = 3, P < 0.000059) meaning recurrence was very
significantly low among the patients of different
levels of education.
Among the patients who discontinued the ther-
apy, recurrence of seizure was very significantly high
in different levels of education (X2 = 22.1948, df = 3,
P < 0.000059)Results and analysis
Recurrence of seizureswithin 1 yearwereobserved in
600 patients (41.37%) (in discontinued group n = 550,
in continued group n = 50) out of total 1450 patients
and among them, 550 patients (37.93%) had the
history of discontinuation of treatment. In the other
70 patients in thediscontinued group (n = 620) hadno
recurrence of seizures though they had discontinued
the treatment. Types of seizures and educational
backgrounds of the continued and discontinued
groups are mentioned in Tables 1 and 2.
During the follow-up period, four groups of
patients with epilepsy were observed: (1) history of
recurrence of seizures due to discontinuation of tre-
atment (n = 550), (2) no recurrenceof seizuredespite
discontinuation of the treatment (n = 70), (3) con-
tinued treatment without history of recurrence of
seizures (n = 780) and (4) continued treatment with
the history of recurrence of seizures (n = 50).Continued group = 830
rence, Recurrence,
N = 50
Without recurrence,
N = 780
05 72
15 88
15 460
15 160
, female: 640; mean age: 28  2 years S.D.; mean age: 26  2
seizures: 550 (88.7%) (P < 0.001); non-recurrence of seizure: 70
780 (93.97%) (P < 0.0001); recurrence of seizures: 50.
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Table 2
Types of seizures in both the group Discontinued group,
n = 620
Continued group,
n = 830
P value
GTC 212 280 Not significant
CPS 130 210 Not significant
Partial 90 80 Not significant
Partial with generalization 75 70 Not significant
JME 28 60 Not significant
LGS 36 70 Not significant
Myoclonic 30 30 Not significant
Atonic 14 25 Not significant
Infantile spasm 5 5 Not significantNinety percentage of the patients in the discon-
tinued group (n = 620) expressed their inability to
continue treatment due to low annual income and
comparatively large amount of their income were
being expended for the cost of treatment and sig-
nificant number of working days lost to attend the
clinic (Table 3a).
Significant numbers of unemployed persons were
observed in the discontinued group and in addition
more number of patients lost their earnings or jobs
due to suffering fromepilepsy in this group (Table3b).s
Table 3a Cost factors
Di
n1
Average annual income Rs
Average annual treatment expenditure Rs
Average annual cost for transport Rs
Number of working days lost 6
Number of working days lost of accompanying Person 12
Aprox. Rs. 45 = 1$.
Table 3b Cost factors
Discontin
n = 620
Unemployment 160 (29.0
Loss of jobs from authority due to epilepsy 55 (10%
Table 3c Marital disharmony among epileptics
Disc
gro
Number 70
Female 48
Male 22
Fear of transmission to the offspring 40
Thought of offspring will be mentally retarded
or physically handicapped
40
Conjugal life will be disturbed 50
Economical burden to whole family for ever 45The other important reasons for discontinuation
of treatment observed in the study were marital
disharmony due to divorce or separation. Women
with epilepsy suffered more than men due to mis-
understanding among their husband and family
members that the disease may be transmitted to
the offsprings or baby may be physically and men-
tally abnormal and eventually will create an enor-
mous economical burden forever (Table 3c).
Comparatively more number of patients in the
discontinued group had firm spiritual illusionalscontinued group,
= 620
Continued group,
n2 = 830
Significance
level
. 12,800/- Rs. 24,400/-
. 5500/- (40%) Rs. 4500/- (18%) P  0.01
. 640 (5%) Rs. 842 (3.45%) P  0.05
 1 days 7  1 days P  0.01
 2 days 4  2 days P  0.01
ued group, Continued group,
n = 830
Significance
level
9%) 180 (20%) P  0.01
) 28 (3.11%) P  0.01
ontinued
up, n = 620
Continued
group, n = 830
Significance
level
(12.72%) 60 (7.22%)
(8.72%) 22 (2.65%) P  0.01
(4%) 38 (4.57%) P  0.05
(7.27%) 20 (2.40%) P  0.01
(7.27%) 15 (1.80%) P  0.01
(9.09%) 18 (2.16%) P  0.01
(8.18%) 14 (1.68%) P  0.01
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Table 3d Spiritual illusional ideas and thoughts among the patients with epilepsy
Discontinued
group, n = 620
Continued
group, n = 830
Significance
level
Belief of not cured by medicine 95 (17.27%) 25 (3.01%) P  0.01
Superstitious force responsible 90 (16.36%) 85 (10.24%) P  0.05
Preferred superstitious force for cure 95 (17.27%) 20 (2.40%) P  0.01
Table 3e Other factors
Discontinued
group, n = 620
Continued
group, n = 830
Significance
level
Report of non-availability of drugs 115 (20.09%) 98 (11.80%) P  0.01
Presence of co-morbid psychiatric illness 25 (4.54%) 35 (4.21%) P  0.05
Presence of adverse effects of drugs 30 (5.45%) 27 (3.25%) P  0.05
Polytherapy 55 (10%) 75 (9.03%) P  0.05thoughts about epilepsy. They believe that epilepsy
is created by some superstitious force and medicine
cannot cure it. Most of themwere engaged to search
for superstitious forces at different places for cure
by the blessings of God or Goddess instead of con-
tinuing treatment, i.e. most of them believe more in
worship than treatment. Some of them had the firm
ideas about epilepsy that it is an expression of some
superstitious force or blessings of God or Goddess
(Table 3d).
Non-availability of drugs in the local markets was
also an important reason for discontinuation of
treatment. In a developing country traveling to
the nearby district town to collect medicines would
cause loss of their working days and earnings and
require traveling costs also.
Co-morbid psychiatric illness, adverse effects of
drugs and the polytherapy were not the significant
reasons for discontinuation of treatment observed
in the study (Table 3e).Discussion
India is a developing country with mixed heteroge-
neous socio-economic structure. Several socio-eco-
nomic and cultural traditions have got a great
impact on many medico-social problems in the
developing countries. This is more pertinent in
the field of epilepsy, because several socio-eco-
nomic and cultural traditions influence its aware-
ness, proper follow-up and continuation of
treatment. Still in the new millennium, large
amount of treatment gap of this disease were
observed not only in the India but also in other
developing countries, e.g. Pakistan,3 Guatemala,4
and Ecuador.5 Seventy to eighty percentage of the
patients with epilepsy are remaining in untreated
state in different developing countries.2,6 In thesIndian context, different surveys have shows that
more than 70% of patients with epilepsy are not
getting any forms of treatment or they have not
consulted with doctors for their epilepsy problem.1
On the other hand, in India and in other developing
countries, people are facing another important pro-
blem which has not been evaluated with adequate
care and importance previously. A large number of
patientswith epilepsy, though consultedwith doctors
and started treatment, but they had withdrawn or
discontinued the treatment due to several socio-
economic and cultural reasons. These factors were
not analyzed or considered before in India and in the
other developing countries. If door-to-door survey is
undertaken, these patients may be found as in
untreated state and they may be categorized as in
the form of ‘‘secondary treatment gap’’ though the
term of ‘‘secondary treatment gap’’ not being intro-
duced by any other author previously.
In the developing countries, different studies
have showed that 30—50% of the patients with
epilepsy were reported to be noncompliant to the
extent of interfering with optimal treatment and
seizure control.7 Improvement of general educa-
tional level and education regarding medication
regimen and removal of apprehension about the
adverse effects of antiepileptic drugs during the
follow-up period has been shown highly effective
in improving compliance.8 In this study, 42.75% of
the patients had discontinued their treatment
within 1 year resulting in recurrence of seizures
for more than two occasions. In most of the cases
(89%) the educational levels in the discontinued
group were low in comparison to continued group.
Surprisingly the types of epilepsy and previous fre-
quency of seizure have got no direct relationship as
reasons behind their discontinuation of treatment.
A narrow gap between the annual income and
annual expenditure due to cost of treatment was
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continued group (P  0.01). Ninety of the patients
and their parents in the discontinued group reported
that they discontinued the treatment due to large
amount of their annual incomewere being expended
behind the cost of treatment resulting in economical
distress in the family, reducedpurchasing capabilities
for other essential needs, educational costs for the
other family members. The ILAE commission reason-
ably announced that the several issues needed for
holistic evaluation including the cost of studies for
epilepsy, economic appraisal of antiepileptic drugs,
evaluation of the financial burden on the patient and
the family,9 which are really pertinent in India and in
other developing countries.
The other significant socio-economic factors
related to discontinuation of treatment in the 1st
year were unemployment, and loss of jobs, marital
disharmony, spiritual illusional thoughts about epi-
lepsy, non-availability of drugs in the local areas.
Unemployment is a major socio-economic problem
in India and it definitely influences the health care
and delivery system in India. Unemployment and
loss of jobs due to epilepsy were important reasons
for discontinuation of treatment reported by sig-
nificant number of patients in both the groups.
Significant number of patients with epilepsy lost
their jobs in the discontinued group due to suffering
from of epilepsy (p  0.01).
Marital disharmony either due to separation or
divorce resulting in mental impairment was an
important reason for discontinuation of treatment.
In this aspect women with epilepsy suffer more in
this society due to difficulty to have timely marriage
and suitable matching. Incidences of separation or
divorce after marriage were more if the women
were epileptic. It might be due to false belief among
the general population and among husbands and
their family members that disease would be defi-
nitely transmitted to the offsprings and offspring
would be physically or mentally retarded and even-
tually would create a financial burden forever. After
marriage conjugal life will also be disturbed.
On the other hand, women in India have a dif-
ferent availability and accessibility to social and
health care system which may be a responsible
factor for discontinuation of treatment. Proper care
and accessibility to health care and delivery systems
are not adequate enough if the patient is woman.
Similar findings were also observed in other studies
done in the other developing countries.10
Some patients and their parents still believe even
after repeated counseling during the follow-up per-
iod that epilepsy is an effect of some superstitious
force of God or Goddess and is not curable by
medicine. A large number of patients in the discon-stinued group (17.27%, P  0.01) reported that they
were more interested in search of a superstitious
force for cure and discontinued their treatment
though they suffered form seizures repeatedly
(p  0.01). Removal of their spiritual illusional
ideas and thoughts about epilepsy from their mind
were really difficult. Even some patients and their
parents believed that epilepsy was a mode of
expression of blessings or expression of some super-
natural power and so they were not willing to con-
tinue treatment further and even cure.
Co-morbid psychiatric illness, polytherapy, and
adverse effects of drugs were observed in some
patients in both the groups but these factors were
not significantly responsible for discontinuation of
treatment. Lack of uniform availability of drugs in
the local market was responsible for discontinuation
of treatments reported by significant number of
patients in the discontinued group ( p  0.01).
Epilepsy is associated with wide range of markers
of social as well as economic disadvantages includ-
ing poor academic and educational achievements,
unemployment and underemployment and low
income.11,12 Because of these association it is often
assumed that people who are socially and economic-
ally deprived are more likely to suffer more form
epilepsy. This is more pertinent in the developing
countries including India in relation to epilepsy.
India is still economically a developing country
and educational status not up to the satisfactory
level. There do existing some spiritual illusional
thoughts and traditions in the socio-cultural habits.
All these factors have created limitations and bur-
den in the health education and health care delivery
system in Indian society.
The NHS and World Heal Organization have aimed
to reduce the inequalities in health care and deliv-
ery system all over the world13,14 and these can be
achieved only by concentrating our resources on the
policies and implementing those on the economic-
ally deprived people.15
The present prospective observational study
among the large number of patients with epilepsy
for 1 year was not a mere discussion why many
epileptic patients discontinued their treatment or
about the compliance factors only. It was an evi-
dence-based report for 1 year on the socio-eco-
nomic factors responsible for discontinuation of
treatment resulting in seizure recurrences and
creating ‘‘secondary treatment gap’’ in India and
probably in other developing countries. These
reports should be strongly considered by national
and international Epilepsy society, i.e. ILAE and to
give holistic call all over the world for treatment of
all the patients with epilepsy and to adapt all the
measures from national and international levels to
Evaluation of socio-economic factors 607reduce the treatment gap and rate of discontinua-
tion of treatment.
In India, need for more awareness about epilepsy
among the common people is strongly suggested
along with upliftment of general educational level
and economical status. Universally available
cheaper and effective anti epileptic drugs with less
side effects, and financial support for epilepsy man-
agement from national and international planning
organizations will be the noble effects to fight
against epilepsy in the world.References
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